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CLINICAL NOTE

Maxillary Malignant Mesenchymoma
and Massive Fibrous Dysplasia

Matthew E. Beuerlein, MD; David E. Schuller, MD; Barry R. DeYoung, MD

his is the first report (to our knowledge) that describes a patient with massive polyostotic
fibrous dysplasia involving the calvaria and facial skeleton that subsequently underwent
transformation to a malignant mesenchymoma with elements of chondrosarcoma, osteo-
sarcoma, and rhabdomyosarcoma arising in the maxilla. Malignant transformation occurred
in the absence of prior radiation exposure, osteomyelitis, or known bony infarction. A review of the
literature did not reveal any similar cases of massive fibrous dysplasia of the maxilla degenerating to
multiple simultaneous malignant histotypes. Arch Otolaryngol Head Neck Surg. 1997;123:106-109

REPORT OF A CASE

A 29-year-old African American man with
a history of polyostotic fibrous dysplasia
since early childhood presented with a
1-month history of a rapidly enlarging
bony lesion of the left maxilla (Figure 1).
His medical history included hyperpara-
thyroidism with hypercalcemia, bilateral
nephrolithiasis, gout, pseudogout, depres-
sion, and a mixed hearing loss bilater-
ally. Fibrous dysplasia of the bony archi-
tecture had involved the calvaria, maxilla,
mandible, ribs, vertebral column, pelvis,
and proximal aspect of the femurs. Since
childhood, the patient had undergone mul-
tiple surgical procedures that were under-
taken to decrease the weight of, and sculpt,
his massive craniofacial skeleton. The ex-
tent of deformity from the fibrous dyspla-
sia had remained stable over the previous
5 to 7 years.

Abiopsy was performed on the patient’s
left maxilla, which had rapidly enlarged, and
the specimen was diagnosed as high-grade
sarcoma. The patient was subsequently trans-
ferred to the Arthur G. James Cancer Hos-
pitaland Research Institute at The Ohio State
University, Columbus, where findings of
magnetic resonarce imaging and computed
tomography (Figure 2) confirmed the pres-
ence of a large mass with ill-defined borders

involving the entire left maxilla. Treatment
options were discussed with the patient, and
informed consent was obtained. Surgery was
undertaken soon thereafter because of the
lesion’s rapid growth rate. A left total max-
illectomy with orbital preservation, along with
intraoperative radiation therapy (10 Gy of
6 MeV was prescribed to the 90% isodose -
line), was performed. A midline hemifacial
degloving approach was performed through
a lateral rhinotomy and lower lip-dividing
incision (Figure 3). The excised tumor
weighed 1530 g and measured 23X18X15
cm. All clinically detectable tumor was re-
moved beforeintraoperative radiation therapy
was performed. The resulting maxillary de-
fectwas lined with split-thickness skin grafts
with standard bolster support.
Histological examination showed a

~ high-grade sarcomatous neoplasm that both

eroded and expanded the maxilla. The tu-
mor was variable in its appearance, with the
majority of the lesion being composed of ma-
lignant cartilage characterized by increased
cellularity, moderate nuclear atypia, and oc-
casional mitotic figures. The average histo-
logical grade for the cartilage component of

" this lesion was grade II/III; however, areas

of both well-differentiated chondrosarcoma
and grade I1I tumor were present. Intimately
admixed and blending with the neoplastic
cartilage without sharp demarcation were foci
of high-grade undifferentiated sarcoma. In
some areas, the cells had arhabdoid appear-

From the Comprehensive Cancer Center Head and Neck Oncology Program

(Drs Beuerlein and Schuller) and the Departments of Pathology (Dr DeYoung). and
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Research Institute, The Ohio State University, Columbus.

ance with eccentrically placed oval nucleiand
rather abundant eosinophilic cytoplasm.
Other areas contained highly pleomorphic
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patient’s head revealing massive calvarial

telecanthus.

Figure 2. Computed tomographic scan of the

enlargement, brain compression, and marked

Figure 1. Patient with polyostotic fibrous dysplasia including massive enlargement of the calvaria and facial bones. Note facial asymmetry due to left maxillary mass.

T

Figure 3. Hemifacial degloving approach to
maxillary tumor.

cells separated by “lacy-appearing” eo-
sinophilic material consistent with os-
teoid.

Immunohistochemical analysis
showed the cartilaginous areas to be
immunoreactive with antibodies di-
rected against SLOO protein, typical of
this type of cell. The more high-grade,
rhabdoid-appearing cells were deco-
rated by anti-muscle-specificactin, in-
dicative of muscle differentiation. The
neoplasm arose in the background of
conventional fibrous dysplasia char-
acterized by irregular nonpurposeful
bony trabeculae that appeared to arise
from stromal cells. In some areas, the
trabeculae were round, and in otherar-

eas, they appeared to form Chinese
letter—type configurations.

The patient’s postoperative course
was uneventful, with the exception of
1 episode of paroxysmal supraventricu-
lar tachycardia in addition to goutand
hypercalcemic pseudogout of an inter-
phalangeal joint. The paroxysmal su-
praventricular tachycardia resolved
spontaneously, and the joint inflam-
mation responded rapidly to nonster-
oidal anti-inflammatory therapy. The
patient eventually was fitted with a
massive maxillary prosthesis and be-
gan to take oral feedings on postopera-
tive day 5 (Figure 4). Adjuvant
therapy consisted of the previously de-
scribed intraoperative radiation therapy
followed by 4.5 Gy (25 fractions) of
postoperative external beam radiation
therapy to the left maxilla. The patient
was to begin chemotlierapy after com-
pleting the radiation therapy. At his
5-month follow-up visit, before he be-
gan chemotherapy,a4X5-cmnodule
was found at the medial aspect of the
macxillary cavity, in addition to a soft
mass at the site of a remote bicoronal
incision on the right side of the scalp.
Fine-needle aspiratesfromboth lesions

107

ARCH OTOLARYNGOL HEAD NECK SURG/VOL 123, JAN 1997 -




were positive for osteosarcoma. Fur-
thermore, a follow-up chest radiograph
at this time was positive foranew find-
ing of scattered bilateral pulmonary le-
sions. The patient died of metastatic
disease 3 weeks later.

Fibrous or fibro-osseous dysplasia is
arelatively common lesion of the bony
skeleton, but its pathogenesis is un-
known.! Jaffe and Lichtenstein®* clas-
sified the disorder as a congenital
anomaly that was the manifestation of
malfunctioning bone-forming mesen-
chyme. Reed ’ after reviewing 25 cases,
attributed the condition to an arrest of
bone maturation in the woven stage of
development. One (monostotic) or
several (polyostotic) bones may be in-
'volved. The disorder, which begins
asabenign lesionin childhood, is com-
monly first noticed in adolescence

in a fibrous background typical of fibrous dysplasia (hematoxylin-eosin,
original magnification x 100).

secondary to gross deformity and
occasionally pain. The radiographic
manifestations vary by site. However,
radiolucencies predominate where fi-
brotic replacement occurs, and a
“ground glass” consistency is charac-
teristic of extensive fibro-osseous meta-
plasia®® A review of 69 cases by
Schlumberger® revealed that the most
commonly affected sites in descend-
ing order were ribs, femur, tibia, max-
illa, and calvaria.

Malignant transformation of
fibrous dysplasia was initially de-
scribed by Coley and Stewart” in
1945. Since then, numerous case
reports have been published describ-
ing transformation in both irradi-
ated and nonirradiated lesions.®'*
The frequency of malignancy in
fibrous dysplasia ranges from 0.5%
in monostotic disease to 4.0%
in Albright syndrome (polyostotic
fibrous dysplasia, hyperpigmented
skin macules, and endocrinologic
disorders, including isosexual pre-
cocity, hyperthyroidism, Cushing
syndrome, hyperparathyroidism, and
acromegaly).!*16

Although sarcomatous transfor-
mation in patients with fibrous dyspla-
siaisarare phenomenon, Schwartzand
Alpert** noted that the craniofacial re-
gion was the most common site of sar-
comatous degeneration in polyostotic
fibrousdysplasia. In aseries of 28 cases
reviewed by Ruggieri etal,' osteosar-
coma was the most common histotype
(19), followed by librosarcoma (5),
chondrosarcoma (3), and malignant
fibrohistiocytoma (1). A review of 83
published casesrevealed thatmenand
women were affected equally. Fifty-
seven percent of the patients had

~ monostoticinvolvement (vs 43% poly-

X 200).

ostotic), and a study of the frequency
of histologic subtypes found that os-
teosarcoma was the most common (40
cases), followed by fibrosarcoma (22)
and chondrosarcoma (11).*! Radiation
therapy was used as a treatment mo-
dality for fibrous dysplasia in only 23
of the cases, suggesting that malignant
transformation occurs independent of
radiation effects. In concordance with
the poor prognosis of advanced-stage
sarcoma, the majority of patientsin the
previous series died of pulmonary me-
tastases, with a mean survival period
of 3.4 months.

To our knowledge, thisis the first
report describing different but simul-
taneous malignant histotypes (eg,
malignant mesenchymoma)'’-*#in fi-
brous dysplasia (Figure 5 through
Figure 8). Ebataetal’reporteda case
of malignant degeneration of fibrous
dysplasia of the mandible in which os-
teosarcoma was found 9 years after a
chondrosarcomatous lesion was re-
sected. Despite a stable and predict-
able disease course in our case, malig-
nant degeneration occurred 25 years
after the initial diagnosis. There were
no identifiable risk factors, such as a
history of prior radiation therapy. Of
interest, previous surgical intervention
hadincluded 4 debulking procedures
of the dysplastic calvaria, bilateral mas-
toid surgery with canalplasties for ex-
ternal auditory canal stenosis, and
placement of ureteral stents for per-
sistent nephrolithiasis.

The sarcomatous transformation
in our case has not previously been de-
scribed, to ourknowledge. While cases
of osteosarcoma, chondrosarcoma, and
fibrosarcoma are rare but well docu-
mented, as far as we know no case of
asingle lesion exhibiting multiple lines

Figure 6. Area of grade Il chondrosarcoma with large atypiba/
chondrocytes occupying lacunae (hematoxylin-eosin, original magnification
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of differentiation in a sarcoma arising
in the background of fibrous dyspla-

¢ siahasbeenreported. The tumor in this

case clearly showed multiple lines of
differentiation with elements of chon-
drosarcoma, osteosarcoma, and rhab-
domyosarcoma. While the exact clas-
sification of this neoplasm could be
debated, the term malignant mesenchy-

- ‘momaappears to bemostaccurate. This

lesionas defined by Stout*?in 1948 and
first described in bone by Schajowicz
etal®in 1966 isa high-grade sarcoma
with 2 or more lines of differentiation
other than fibrosarcoma that are ap-
parent either on histological examina-
tion or, more recently, on immunohis-
tochemical analysis. It occurs most fre-
quently in the soft tissues, but rare bone
lesions have been described. The dif-
ferential diagnosis of this lesion would
include both dedifferentiated chondro-
sarcoma and chondroblastic osteosar-
coma with “other mesenchymal ele-
ments.” However, if one accepts strict
criteria for the formerlesion, the high-
grade cartilaginous component, as well
as the intimate admixture of the dif-
ferent elements without sharp demar-
cation, makes this diagnosis untenable.

‘While one could argue that the lesion

does represent a variant of chondro-
blastic osteosarcoma, the relative pau-
city of osteoid-producing tumor, as
well asa perfect “fit” for the accepted
definition of malignant mesenchy-
moma, makes us favor the designation
malignant mesenchymoma for this un-
usual neoplasm.

Influencing our decision to pro-
ceed with surgery was the patient’s
normal cognitive status as well as his
desire for amaximally aggressive thera-
peutic approach. Our original intent

Figure 7. Photomicrograph illustrating an area showing osteosarcoma
differentiation with large atypical osteoblasts separated by “lacy-appearing”
"~ osteoid (hematoxylin-eosin, original magnification < 400).

S

was to perform total excision if pos-
sible, add intraoperative radiation
therapy and external beam radiation
therapy to enhance locoregional con-
trol, and then follow with adjuvant
chemotherapy for systemic disease.
Chemotherapeutic trials with doxoru-
bicin hydrochloride, cisplatin, and pi-
rarubicin have been described in such
cases.’ The aggressiveness of our pa-
tient’s lesion was characterized by the
rapid development of metastatic pul-
monary disease within 5 months of re-
section. A rapidly declining clinical
course, including pulmonary metas-
tasis, is consistent with the natural his-
tory of malignant mesenchymoma.

Accepted for publication September 27,
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Figure 8. Poorly differentiated area showing positive immunostaining for
muscle-specific actin indicative of rhabdomyosarcoma (anti-smooth
muscle antibody immunoperoxidase with hematoxylin counterstain, original
magnification x 200).
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